Baroreflex and chemoreflex dysfunction in streptozotocin-diabetic rats.
Several investigators have demonstrated that streptozotocin (STZ) diabetes induces changes in the autonomic control of the cardiovascular system. Changes in cardiovascular function may be related to peripheral neuropathy. The aim of the present study was to analyze changes in heart rate (HR) and arterial pressure (AP) as well as baroreflex and chemoreflex sensitivity in STZ-induced diabetic male Wistar rats (STZ, 50 mg/kg, i.v., 15 days). Intra-arterial blood pressure signals were obtained for control and diabetic rats (N = 9, each group). Data were processed in a data acquisition system (CODAS, 1 kHz). Baroreflex sensitivity was evaluated by measuring heart rate changes induced by arterial pressure variation produced by phenylephrine and sodium nitroprusside injection. Increasing doses of potassium cyanide (KCN) were used to evaluate bradycardic and pressor responses evoked by chemoreflex activation. STZ induced hyperglycemia (447 +/- 49 vs 126 +/- 3 mg/dl), and a reduction in AP (99 +/- 3 vs 118 +/- 2 mmHg), resting HR (296 +/- 11 vs 355 +/- 16 bpm) and plasma insulin levels (16 +/- 1 vs 57 +/- 11 microU/ml). We also observed that the reflex bradycardia (-16.8 +/- 0.1 vs -12.5 +/- 0.1 bpm/mmHg, in the diabetic group) and tachycardia (-3.68 +/- 0.5 vs -1.75 +/- 0.3 bpm/mmHg, in the diabetic group) produced by vasopressor and depressor agents were impaired in the diabetic group. Bradycardia evoked by chemoreflex activation was attenuated in diabetic rats (control: -17 +/- 1, -86 +/- 19, -185 +/- 18, -208 +/- 17 vs diabetic: -7 +/- 1, -23 +/- 5, -95 +/- 13, -140 +/- 13 bpm), as also was the pressor response (control: 6 +/- 1, 30 +/- 7, 54 +/- 4, 59 +/- 5 vs diabetic: 6 +/- 1, 8 +/- 2, 33 +/- 4, 42 +/- 5 mmHg). In conclusion, the cardiovascular response evoked by baroreflex and chemoreflex activation are impaired in diabetic rats. The alterations of cardiovascular responses may be secondary to the autonomic dysfunction of cardiovascular control.